Concentration dependency of the renal vascular and renin secretory responses to adenosine receptor agonists.
Exogenous adenosine inhibits renin secretion and can either vasoconstrict or vasodilate the renal vasculature in vivo. In previous experiments, we found that micromolar concentrations of N6-cyclohexyl adenosine and 5'-N-ethylcarboxamide adenosine, analogs which are relatively selective for A1 and A2 adenosine receptors, respectively, tended to have opposite effects on both afferent arteriolar resistance and renin secretory rate in isolated rat kidneys perfused at constant pressure. Because the affinities of A1 and A2 receptors differ considerably, the purpose of the present experiments was to determine the concentration dependencies of the renal hemodynamic (perfusion pressure or perfusate flow, glomerular filtration rate, filtration fraction) and the renin secretory effects of adenosine, N6-cyclohexyl adenosine and 5'-N-ethylcarboxamide adenosine. Both the renovascular and the renin secretory effects of CHA were biphasic; at submicromolar concentrations, total and afferent arteriolar resistances were increased and renin secretion was inhibited. At higher concentrations, these effects were reversed or abolished. 5'-N-Ethylcarboxamide adenosine and adenosine decreased total and segmental (afferent and efferent) resistances and stimulated renin secretion. Taken together, the results are consistent with the suggestions that A1 and A2 receptors mediate inhibition and stimulation of renin secretion, that afferent arteriolar A1 and A2 receptors mediate constriction and dilation and that efferent arteriolar A2 receptors mediate dilation.